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BACKGROUND OF THE INVENTION 
[0002] Field of the Invention 

The present invention relates to an indication and an 
input of coordinate positions of a position pointing de- 
vice which is used in, for example, an optical digitizer. 
More particularly, it relates to a position detection de- 
vice in which the indication and input of the coordinate 
positions are controlled in accordance with the changes in 
the pressing or contact pressure of the pen tip of a posi- 
tion pointing device with respect to the position 
detection surface . 

[0003] Description of the Related Art 

Conventionally, there has been proposed a coordinate 
input device wherein incident angles of light coming from 
the position pointing device are detected at different two 
positions and then the coordinate of the pointed position 
is obtained based on the triangular principle. Such coor- 



ciinate input device using the light is generally called an 
optical type digitizer. 

[0004] As a typical optical digitizer, Japanese Patent 
Application Kokai Publication No. Hei 3-5805 discloses an 
optical system wherein such light beam as a laser beam is 
rotated by a rotation mirror and a retroref lected light 
coming back in the reverse passage from the position 
pointing device is detected. This type of system has been 
put to practical use in, for example, black boards. 
[0005] For example, Japanese Patent Application Kokai 
Publication No. Hei 9-319501 discloses a system wherein a 
light emitting diode (LED) is used as a light emitting 
means and a retroref lective member is provided to a posi- 
tion pointing device, and wherein the receiving light an- 
gle of the reflected light coming back after being ret- 
roreflected by the retroref lective member onto which the 
light from the LED incidents is detected by a position 
sensing device (PSD) . The PSD is a non-divided element and 
is capable of directly obtaining a coordinate value in the 
form of ratio of voltage values or current values. 
[0006] As a further example, Japanese Patent Applica- 
tion Kokai Publication No. Hei 11-85378 discloses a system 
in which the position pointing device itself is provided 
with such a point light source as an LED and a detection 
means for detecting writing pressure, and in which a two- 



part divided light receiving element is used for the light 
receiving section. In this example, the device is so ar- 
ranged that the necessary light detection angle is ob- 
tained by causing the position of the two-part divided 
light receiving element to move by a driver means and nec- 
essary writing pressure is obtained by the writing pres- 
sure detection means. The position pointing device in this 
example requires an electronic circuit d'evice and a bat- 
tery, for example, for supplying power to the LED and for 
detecting the wiring pressure. 

[0007] As a still further example, Japanese Patent Ap- 
plication Kokai Publication No. Hei 11-3170 discloses a 
system wherein the position pointing device itself is pro- 
vided with three color light emitting means such as three 
color LEDs and a writing pressure detection means, or a 
reflection type method wherein the position pointing de- 
vice itself is provided with a colored retroref lective 
member and the reflected light therefrom is used and one- 
dimensional light receiving element is arranged as a light 
receiving section. In this example, any of the three color 
LEDs is turned on to emit light in accordance with the 
magnitude of the writing pressure whereby the position 
coordinate is obtained based on the emitted light itself 
and the writing pressure information is obtained based on 
the color tone or hue of the light. In the case where the 



colored retroref lective member is arranged step by step in 
color tone at the tip portion of the position pointing 
device, the position coordinate and the writing pressure 
are obtained based on the changes in light and color in 
accordance with the up and down movements by the writing 
pressure . 

[0008] In the example disclosed in the above Japanese 
Patent Application Kokai Publication No'/ Hei 11-3170, 
there is a problem in that the information concerning the 
position coordinate and the writing pressure becomes un- - 
stable in accordance with the changes in height or incli- 
nation of the position pointing device with respect to the 
contact plain . 

[0009] Generally, in the optical digitizer, the height 
of light emitting point of the light discharging means is 
not at the same level as the surface of the coordinate 
detection region- Since the light emitting point is re- 
quired to be at a certain height, it follows that the po- 
sition pointing device is detected before such device 
reaches the surface of the coordinate detection region. 
This undesirable detection causes the occurrence of an 
erroneous input or erroneous operation, or in the case of 
an input operation of letters, causes the occurrence of 
phenomena in which lines or dots become blurred because of 
no breaks of lines or dots. In order to cope with this 



problem, there are some examples in which a pen-down of 
the pointing device is detected through such methods as 
writing pressure detection means. 

[Q010] However, to use methods by which the pen-down is 
detected by a sensor, or a switch is caused to be ON, it 
is necessary for a position pointing device to have a 
built-in detection sensor or switch means, and to have 

w 

electronic circuits and batteries for transmitting the 
pen-down detection signals (with such as infrared rays and 
weak electric waves) . Also, on the side at which the sig- 
nals are received and processed, it is necessary to ar- 
range electronic circuits for the reception of the sig- 
nals. A position pointing device requires complicated con- 
struction and an increased number of component parts, thus 
resulting in a costly pointing device. 

[0011] Also, it is necessary to change sometimes the 
battery because of the life thereof. Further, there is a 
problem that, depending on the changes in the height and 
inclination of the position pointing device, the position 
of coordinate and the writing pressure information become 
unstable • 

[0012] The present invention came about in order to 
overcome the above described problems in the prior art, 
and provides a position detection device in which the de- 
tection of the pen-down and pen-up of the position point- 



ing device with respect to the surface of the position 
detection region can be performed stably, and provides a 
durable position detection device at a low cost. Through- 
out the specification, the word "pen-up" is used to mean a 
state wherein the tip of the position pointing device is 
not in contact with the surface of the coordinate position 
detection area, whereas the word "pen-down" is used to 
mean a state wherein the tip is in contact with the sur- 
face. 

SUMMARY OF THE INVENTION 
[0013] In order to attain the above purposes, the pre- 
sent invention provides a position detection device which 
is configured by: a position pointing means having a light 
reflecting means; a light emitting means for emitting 
light to the light reflecting means of the position point- 
ing means; a light receiving means for receiving light 
from the light reflecting means of the position pointing 
means; and a coordinate calculation means for calculating 
the position coordinate of the position pointing means 
based on information from the light receiving means, the 
position detection device being characterized in that: 

the position pointing means has a pen-like shape, and 
has a movable pen-core portion changeable in its position 
according to the pressing pressure against the surface of 



a board, and a light modulation means for changing the 
characteristics of the reflection light, and a transmis- 
sion means for transmitting to the light modulation means 
the displacement of the movable pen-core portion; and 

the light receiving means has an up/down state detec- 
tion means for obtaining up- and down-state information of 
the position pointing means by detecting -the characteris- 
tics of light which have been changed by the light modula- 
tion means. 

[0014] The necessary modulation of light mentioned 
above can be effected by shielding or blocking a part of 
the light, and it can also be achieved by the adjustment 
of the effective reflection area, or of the reflection 
intensity. 

[0015] Further, the light modulation may be continu- 
ously performed in accordance with the magnitude of the 
pressing pressure against the board surface, 

[0016] According to another aspect of the invention, 
there is provided a position pointing means used in an 
optical position detection device, the position pointing 
means having a pen-like shape, and comprising: 

a movable pen-core portion subject to displacement by 
pressure on a board; 

a light modulation means for changing characteristics 
of reflection light; and 



a transmission means for transmitting the displace- 
ment of the movable pen-core portion to the light modula- 
tion means. 

[0017] According to a further aspect of the invention, 
there is provided a position detection method using a po- 
sition detection device which comprises: a position point- 
ing means having a movable pen-core portion and a light 
reflection means having a retroref lective member; a light 
emitting means for emitting the light to the light reflec- 
tion means; a light receiving means for receiving the 
light from the light reflection means of the position 
pointing means; and a coordinate calculation means for 
calculating a position coordinate of the position pointing 
means based on information from the light receiving means, 
the method comprising the steps of: 

emitting light from the light emitting means to the 
light reflection means of the position pointing means; 

modulating light for changing characteristics of re- 
flection light of the light reflection means based on dis- 
placement of the movable pen-core portion produced from 
the pressure of the position pointing means by an operator 
onto a coordinate detection surface of the position detec- 
tion device; and 

detecting a pen-down state for obtaining the pen-up 
and pen-down information of the position pointing means by 



detecting with the light receiving means characteristics 
of the light changed by the light modulation means. 

t BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The above and other objects, features and advan- 
tages of the present invention will be apparent from the 
following description of preferred embodiments of the in- 
vention explained with reference to the' "accompanying draw- 
ings, in which: 

Fig. 1 is a diagrammatic plan view of the optical 
type digitizer according to the invention; 

Figs. 2A and 2B are diagrams showing component exam- 
ples of the optical unit of the indirect emitting type 
digitizer according to the invention, Fig 2A being a top 
plan view and Fig. 2B being a side view; 

Figs. 3A and 3B are diagrams showing basic operations 
of the position pointing device according to the inven- 
tion, Fig. 3A showing the pen-up state and the reflection 
characteristics thereat, and Fig. 3B showing the pen-down 
state and the reflection characteristics thereat; 

Figs. 4A, 4B and 4C show a first embodiment of the 
position pointing device according to the invention, Fig. 
4A being the outside view, Fig. 4B being a sectional view 
at the pen-up state taken along line 4B-4B in Fig. 4A, and 
Fig. 4C being a sectional view at the pen-down state taken 



along the same line; 

Figs. 5A-5E show a second embodiment of the position 
pointing device according to the invention Fig. 5A being 
the outside view, Fig. 5B being a sectional view at the 
pen-up state taken along line 5B-5B in Fig. 5A, Fig. 5C 
being a sectional view at the pen-up state taken along 
line 5C-5C, Fig. 5D being a section view -at the pen-down 
state taken along line 5D-5D, and Fig. 5'E being a sec- 
tional view at the pen-down state taken along line 5E-5E; 

Figs. 6A, 6B and 6C show a third embodiment of the 
position pointing device according to the invention, Fig. 
6A being the outside view, Fig. 6B being a sectional view 
at the pen-up state taken along line 6B-6B in Fig. 6A, and 
Fig. 6C being a sectional view at the pen-down state taken 
along the same line; 

Figs. 7A, 7b and 7C show a fourth embodiment of the 
position pointing device according to the invention, Fig. 
7A being the outside view, Fig. 7B being a sectional view 
at the pen-up state taken along line 7B-7B in Fig. 7A, and 
Fig. 7C being a sectional view at the pen-down state taken 
along the same line; 

Figs. 8A, 8B and 8C show a fifth embodiment of the 
position pointing device according to the invention, Fig. 
8A being the outside view, Fig. 8B being a sectional view 
at the pen-up state taken along line 8B-8B in Fig. 8A, and 



Fig. 8C being a sectional view at the pen-down state taken 
along the same line; 

Figs. 9A and 9B are diagrams showing operations of 
the modified position pointing device according to the 
invention, Fig. 9A showing the pen-up state of the device 
and the reflection characteristics thereat, and Fig. 9B 
showing the pen-down state of the same device and the re- 
flection characteristics thereat; 

Figs. 10A, 10B and IOC show a sixth embodiment of the 
position pointing device according to the invention, Fig. 
10A being the outside view, Fig. 10B being a sectional 
view at the pen-up state taken along line 10B-10B in Fig. 
10A, and Fig. IOC being a sectional view at the pen-down 
state taken along the same line; and 

Figs. 11A, 11B and 11C show a seventh embodiment of 
the position pointing device according to the invention, 
Fig. 11A being the outside view, Fig. 11B being a sec- 
tional view at the pen-up state taken along line 11B-11B 
in Fig. 11A, and Fig. 11C being a sectional view at the 
pen-down state taken along the same line. 

PREFERRED EMBODIMENTS OF THE INVENTION 
[0019] Now, some preferred embodiments of the invention 
are explained with reference to the accompanying drawings. 
[0020] Fig. 1 generally and diagrammatically shows an 



optical digitizer according to the present invention. The 
digitizer has a pair of optical units 2, 2 at a location 
above a position detection area 1 shown by dotted line in 
the drawings. By the pair of optical units 2, 2, the coor- 
dinate of the position pointing device 3 introduced by an 
operator on the position detection area 1 is detected. 
There is provided a reflection frame 4 around the position 
detection area 1. More specif ically, at 'the portion near 
the three edges but except one edge where the optical 
units 2, 2 are provided, of the position detection area 1,- 
there is provided the reflection frame 4. Also, according 
to the present invention, a part or whole of the reflec- 
tion light of the position pointing device undergoes 
changes by a light shielding or blocking mechanism, which 
allows the input of the coordinate positions, and even the 
input of letters. 

[0021] Figs. 2A and 2B generally and diagrammatically 
show an optical unit 2 according to the present invention, 
Fig. 2A being a top view and Fig. 2B being a side view. 
The optical unit 2 is configured for a digitizer of an 
indirect light emitting type system which uses a position 
pointing device having a retroref lective member at the tip 
portion thereof. The optical unit 2 comprises, in front of 
a light receiving element 5, a converging lens 7 and a 
plurality of light sources 6 arranged in a folding fan 



shape. The converging lens 7 herein is an ordinary optical 
lens. Also, the optical unit is not limited to an illus- 
trated one since it is appropriate if it emits light and 
then receives the returned light, and it may well be an 
ordinary optical unit known as utilizing a half -mirror. 
[0022] Figs. 3A and 3B are diagrams showing a basic 
operational principle of the pen type position detection 
device according to the invention. The pen-type position 
pointing device 8 comprises a shielding portion 10, a ret- 
roreflective portion 11, and a movable pen-core portion 9. 
Fig. 3A shows the state of the pen-tip portion and the 
reflection characteristics of the retroref lective portion 
11 at the time when the pen-type position pointing device 
8 is in a pen-up state, while Fig. 3B shows the same at 
the time when the same position pointing device 8 is in a 
pen-down stat. As shown in Fig. 3A, at the pen-up state, 
since the shielding portion 10 completely shields the ret- 
roreflective portion therein, it is not possible to detect 
the reflection characteristics of the retroref lection por- 
tion. Next, at the pen-down state, a movable pen-core por- 
tion 9 is pressed against the surface la of the coordinate 
detection area 1 (see Fig. 1) and the shielding portion 10 
is pressed up and, with the retroref lective portion 11 
being exposed, the reflection characteristics of the ret- 
roreflective portion can be detected. With this configura- 



tion, under the pen-up state, even when the pen-tip por- 
tion is brought close to the surface la of the coordinate 
detection area 1 and the inclination of the position 
pointing device 8 is changed, the reflection characteris- 
tics of the retroref lective portion 11 are not influenced. 
Thus, the reflection characteristics of the retroreflec- 
tive portion 11 at the pen-up state and the pen-down state 
can stably be detected. 

[0023] Figs. 4A, 4B and 4C show a first embodiment of 
the position pointing device 12 used in the position de- ■ 
tection device according to the present invention, Fig. 4A 
being an outside view thereof, Fig. 4B being a sectional 
view at the pen-up state, taken at line 4B-4B of the posi- 
tion pointing device of Fig. 4A, and Fig. 4C being a sec- 
tional view at the pen-down state, taken at the same line 
of the position pointing device of Fig. 4A. As shown, at 
the tip portion of the pen-type position pointing device 
12, there is provided a movable pen-core portion 9 which 
is surrounded by the retroref lective portion 11 and the 
shielding portion 10 in a double-surrounded form. It is 
configured that, in the normal state, the shielding por- 
tion 10 shields the retroref lective portion 11 by the ex- 
pansion force of a spring member 13. When the movable pen- 
core portion 9 is pushed-up after its contact on the sur- 
face of the coordinate detection area, the shielding por- 



tion 10 is pushed-up, the spring member 13 contracts and 
the shielding portion 10 abuts the stopper 14 so that the 
retroref lective portion 11 is steadily exposed. With this 
configuration, when the pen tip of the position pointing 
device 12 within the position detection area 1 is pressed 
against the surface la of the coordinate detection area 1, 
the retororef lective portion 11 is exposed and the stable 
retroref lective light is detected by the* optical unit 2 
whereby the coordinate position of the position pointing 
device 12 is detected. In this example, in the pen-down 
operation which, by the movable pen-core portion 9, con- 
tinues until the shielding portion 10 touches the stopper 
14, and the exposed area of the retroref lective portion 11 
is changed by the amount of movement in which the movable 
pen-core portion 9 is pressed-in, whereby the reflection 
characteristics at the reflection portion are changed. 
[0024] Figs. 5A - 5E show a second embodiment of the 
position pointing device 15 according to the present in- 
vention. Fig. 5A is an outside view thereof, Fig. 5B is a 
sectional view at the pen-up state, taken at line 5B-5B of 
the device shown in Fig. 5A, Fig. 5C is a sectional view 
at the pen-up state, taken at line 5C-5C in Fig. 5A, Fig. 
5D is a sectional view at the pen-down state, taken at 
line 5D-5D in Fig. 5A, and Fig. 5E is a sectional view at 
the pen-down state, taken at line 5E-5E in Fig. 5A. As 



shown in the drawings, at the tip portion of the pen-type 
position pointing device 15, there is provided a movable 
pen-core portion 9 which is surrounded by the retroreflec- 
tive portion 11 and the shielding portion 10 in the double 
surrounded form. It is so arranged that the shielding por- 
tion 10 is allowed to shield the retroref lective portion 
11 by the expansion force of the spring member 13. When 
the movable pen-core portion 9 is pushed^in, the movable 
member 17 moves upwardly with a fulcrum point 30 as the 
center and pushes up a roller member 18, so that connect- 
ing members 16 connected to both the ends of the roller 
member 18 and the shielding portion 10 connected to the 
connecting members 16 are pushed up and the retroreflec- 
tive member 11 is exposed due to the contraction of the 
spring member 13. With this configuration, when the pen 
tip of the position pointing device 15 introduced within 
the position detection area 1 is pushed against the coor- 
dinate detection area surface la, the retroref lective por- 
tion 11 is exposed and the retroref lective light is de- 
tected by the optical unit 2 and the coordinate position 
of the position pointing device is detected. In this exam- 
ple, the utilization of the lever principle and the roller 
action enabled reducing the amount of pushing-in movement 
of the movable pen-core portion 9 and enabled increasing 
the exposure area of the retroref lective portion 11. Thus, 



even with a small amount of the pushing movement of the 
pen tip, it is possible to obtain large and effective 
light reflection characteristics. 

[0025] Figs. 6A, 6B and 6C show a third embodiment of 
the position pointing device 19 of the present invention. 
Fig. 6A is an outside view of the device, Fig. 6B is a 
sectional view at the pen-up state, taken at line 6B-6B of 
the device shown in Fig. 6A, and Fig. 6C is a sectional 
view at the pen-down state, taken at the same line in Fig. 
6A. As shown in the drawings, at the tip portion of the 
pen-type position pointing device 19, there is provided a 
movable pen-core portion 9 and the retroref lective portion 
11 is provided on a part of the movable pen-core portion 
itself, and this is surrounded by the shielding portion 10 
at a lower part of the transparent member of the pen tip 
in such a way that the retroref lective portion 11 is 
shielded. It is arranged that the shielding portion 10 is 
allowed to overlap and shield the retroref lective portion 
11 by the expansion force of the spring member 13 and, 
when the movable pen-core portion 9 is pushed-in, the mov- 
able pen-core portion 9 sinks and the retroref lective por- 
tion 11 deviates from the shielding portion 10 and moves 
to an up-side of the pen tip portion, and the movable pen- 
core portion 9 abuts the stopper 14 due to the contraction 
of the spring member 13 so that the retroref lective por- 



tion 11 is seen in a stable state. With this configura- 
tion, when the pen tip of the position pointing device 19 
introduced within the position detection area 1 is pressed 
against the coordinate detection area surface la, the ret- 
roreflective portion 11 is clearly seen and the retrore- 
flective light can be detected by the optical unit 2, and 
the coordinate position of the position pointing device 19 
can be detected. In this example, by the arrangement 
wherein a thin shielding portion 10 is provided inside the 
transparent member of the pen tip and further the movable 
pen-core portion 9 itself is provided with the retrore- 
flective portion 11, it is enabled to reduce the number of 
component parts thus simplifying the construction con- 
cerned. 

[0026] Figs. 7A, 7B and 7C show a fourth embodiment of 
the position pointing device 20 according to the present 
invention. Fig. 7A is an outside view thereof, Fig. 7B is 
a sectional view at the pen-up state, taken at line 7B-7B 
of the position pointing device shown in Fig. 7A, and Fig. 
7C is a sectional view at the pen-down state, taken at the 
same line in Fig. 7A. As shown, at the pen tip of the pen 
type position pointing device 20, there is provided the 
movable pen-core portion 9 on which a plurality of ret- 
roreflective portions 11 each having a predetermined width 
are provided with the same intervals. The corresponding 



number of thin shielding portions 10 each having the same 
predetermined width are provided inside the pen tip of the 
transparent member with the same intervals , so that the 
retroref lective portions 11 are overlapped and hidden by 
the corresponding thin shielding portions 10, respec- 
tively, with the expansion force of the spring member 13. 
There remain transparent portions between the respective 
thin shielding portions 10. When the movable pen-core por- 
tion 9 is pushed, the movable pen-core portion 9 is pushed 
up so that the respective retroref lective portions 11 are 
deviated from the corresponding shielding portions 10 and 
move to the transparent member side and, by the contrac- 
tion of the spring member 13, the end of the movable pen- 
core portion 9 abuts the stopper 14, thus enabling the 
respective retroref lective portions 11 to be seen clearly 
through the transparent member. With this configuration, 
when the pen tip of the position pointing device 20 intro- 
duced within the position detection area 1 is pressed 
against the coordinate detection area surface la, the ret- 
roreflective portion 11 is seen in a stable state, the 
retroref lective light is detected by the optical unit 2, 
and the coordinate position of the position pointing de- 
vice 20 is detected. In this example, as in the third 
embodiment, the component parts are reduced in number thus 
making it possible to make the construction simpler and, 



by making the amount of the pushing-in of the movable pen- 
core portion 9, it is made possible to detect the reflec- 
tion characteristics of the light reflection section of 
the retroref lective portion 11 in a wider range, 
[0027] Figs. 8A, 8B and 8C show a fifth embodiment of 
the position pointing device 21 according to the present 
invention. Fig. 8A is an outside view thereof, Fig. 8B is 
a sectional view at the pen-up state, ta'ken at line 8B-8B 
of the position pointing device shown in Fig. 8A, and Fig. 
8C is a sectional view at the pen-down state, taken at the 
same line in Fig. 8A. As shown, the pen tip of the pen 
type position pointing device 21 is provided with the mov- 
able pen-core portion 9 which is surrounded by the double 
surrounded construction of the retroref lective portion 11 
and the spring member 13 connected with the shielding por- 
tion 10, and the shielding portion 10 is connected to an 
upper end of the spring member 13. The retroref lective 
portion 11 is configured to be shielded by the spring mem- 
ber 13 in the contracted state and the shielding portion 

10 connected together. When the movable pen-core portion 9 
is pressed, the shielding portion 10 is pushed up and the 
spring member 13 expands. Then, the shielding portion 10 
finally abuts the stopper 14 and, from the gaps formed by 
the expanded spring member 13, the retroref lective portion 

11 is exposed in a stable state. With this configuration, 



when the pen tip of the position detection device 19 in- 
troduced within the position detection area 1 is pressed 
against the coordinate detection area surface la, the ret- 
ro*ref lective portion 11 is seen in a stable state and the 
retroref lective light can be detected by the optical unit 
2, and the coordinate position of the position pointing 
device 21 can be detected. In this example, as in the 
fourth embodiment, it is made possible to detect the re- 
flection characteristics of the light reflection section 
of the retroref lective portion 11 in a wider range. 
[0028] Figs. 9A and 9B show a modified example of the 
position detection device 22 according to the present in- 
vention. Fig. 9A shows the pen-up state of the pen-tip 
portion of the device 22 and the reflection characteris- 
tics of the retroref lective portion 11 obtained thereat, 
while Fig. 9B shows the pen-down state of the same device 
22 and the reflection characteristics of the retroreflec- 
tive portion 11 obtained thereat. As shown in Fig. 9A, in 
the pen-up state, the reflection characteristics of the 
light reflection section by the retroref lective member 23 
provided on the movable pen-core portion 9 with a part 
thereof being exposed are detected. Next, in the pen-down 
state in Fig. 9B, when the movable pen-core portion 9 is 
pressed against the coordinate detection area surface la 
and the retroref lective member 23 of the movable pen-core 



portion 9 is hidden and the shielding portion 10 is pushed 
up. By the exposure of the retroref lective portion 11 thus 
achieved / the reflection characteristics of the light re- 
flection portion of the retroref lective portion 11 are 
detected. In this configuration, in the pen-up state shown 
in Fig. 9A, when the pen tip is brought close to the coor- 
dinate detection surface la, the reflection characteris- 
tics of the light reflection portion by 'the retroref lec- 
tive portion 23 provided on the movable pen-core portion 9 
are detected. In the pen-down state shown in Fig. 9B, the 
reflection characteristics of the light reflection portion 
by the retroref lective portion 11 are detected. In this 
way, two kinds of the reflection characteristics can be 
effectively detected in the pen-up state and the pen-down 
state . 

[0029] Figs. 10A, 10B and 10C show a sixth embodiment 
of the position pointing device 24 according to the 
present invention. Fig. 10A is an outside view thereof, 
Fig. 10B is a sectional view at the pen-up state of the 
device 24, taken at line 10B-10B in Fig. 10A, and Fig. 10C 
is a sectional view at the pen-down state of the same 
device, taken at the same line. 

[0030] As shown in the drawings, the pen tip of the pen 
type position pointing device 24 is provided with the mov- 
able pen-core portion 9 and, on a part of the movable pen- 



core portion 9, there is provided the retroref lective mem- 
ber 23 with the retroref lective member being exposed. Sur- 
rounded thereby, the retroref lective portion 11 and the 
shielding portion 10 constitute two fold construction. It 
is configured that, by the expansion force of the spring 
member 13, the shielding portion 10 hides the retroref lec- 
tive portion 11 and, when the movable type pen-core por- 
tion 9 is pressed, the shielding portion- 10 is pushed up, 
the retroref lective portion 11 is exposed due to the con- 
y tract ing action of the spring member 13, and the retrore- - 

jjt flective member 23 of the movable pen-core portion 9 is 

u* hidden, 

X [0031] With the above configuration, when the pen tip 

Q of the position pointing device 24 within the position 

0 detection area 1 approaches the coordinate detection area 

0 surface la, the retroref lective light by the retroreflec- 

tive member 23 provided to the movable pen-core portion 9 
with a part thereof being exposed is detected by the opti- 
cal unit 2, thus enabling the detection of the coordinate 
position of the position pointing device 24. 
[0032] Further, when the movable pen-core portion 9 is 
pressed against the coordinate detection area surface la, 
the shielding portion 10 is pushed up and, with the 
contraction of the spring member 13, the shielding portion 
10 abuts the stopper 14 causing the retroref lective member 

- 23 - 



23 of the movable pen-core portion 9 to be hidden and the 
retroref lective portion 11 to be exposed in a stable 
state. Thus, the retroref lective light of the 
retroref lective portion 11 is detected by the optical unit 
2, and the coordinate position of the position pointing 
device 24 is detected, 

[0033] In the above example, due to the differences in 
the reflection characteristics of the light reflection 
portion under the pen-up state and the pen-down state, it 
has been made possible to have them correspond to the 
"pointing" function and the "click" function as in a 
mouse . 

[0034] Figs. 11A, 11B and 11C show a seventh embodiment 
of the position pointing device 25 according to the pre- 
sent invention. Fig. 11A is an outside view thereof, Fig. 
11B is a sectional view at the pen-up state of the device 
25, taken at line 11B-11B in Fig. 11A, and Fig. 11C is a 
sectional view at the pen-up state of the same device, 
taken at the same line. 

[0035] As shown in the drawings, the pen tip of the pen 
type position pointing device 25 is provided with the mov- 
able pen-core portion 9 and, in a surrounded manner, two 
fold structure of the retroref lective portion 11 and the 
shielding portion 10 are provided and, outside the shield- 
ing portion 10, the retroref lective member 23 is provided 



so that, by the expansion force of the spring member 13, 
the shielding portion 10 hides the retroref lective portion 
11 , and the retroref lective member 23 provided outside the 
shielding portion 10 is configured to be exposed. Thus, 
when the movable pen-core portion 9 is pressed, the 
shielding portion 10 is pushed up so that the retroreflec- 
tive member 23 provided outside the shielding portion 10 
is hidden in the main body of the pen and, by the contrac- 
tion of the spring member 13, the retroref lective portion 
11 is exposed. 

[0036] With the above configuration, when the pen tip 
of the position pointing device 25 within the position 
detection area 1 approaches the coordinate detection area 
surface la, the retroref lective light by the retroreflec- 
tive member 23 provided outside the shielding portion 10 
is detected by the optical unit 2, thus enabling the de- 
tection of the coordinate position of the position point- 
ing device 25. 

[0037] Further, when the movable pen-core portion 9 is 
pressed against the coordinate detection area surface la, 
the shielding portion 10 is pushed up, and the retrore- 
flective member 23 provided outside the shielding portion 
10 is hidden in the main body of the pen and, by the con- 
traction of the spring member 13, the shielding portion 10 
abuts the stopper 14 so that the retroref lective light of 



the retroref lective portion 11 is exposed in a stable 
state and the retroref lective light of the retroref lective 
portion 11 is detected by the optical unit 2 and the coor- 
dinate position of the position pointing device 25 is de- 
tected. 

[0038] The above seventh embodiment can attain the same 
functions as in the sixth embodiment. 

[0039] If it is so arranged that, instead of the mov- 
able pen-core portion as in the above respective embodi- 
ments, a mechanism in which a core of any writing tools 
such as a ballpoint pen is used, such mechanism may be 
used as the position pointing device of the invention 
while allowing actual writing on a paper. 

[0040] Also, the position pointing device according to 
the present invention in which the shielding portion is 
made movable is not limited to the illustrated examples as 
such arrangement can be variously modified without depart- 
ing from the essence of the invention. 

[0041] As explained above, according to the position 
pointing device equipped with the shielding mechanism, 
which device is used for the coordinate position detection 
device, the difference in the reflection characteristics 
of the light reflection in the pen-up state and the pen- 
down state of the position pointing device is accurately 
detected. Also, since the pen-down detection has been re- 



alized by the use of a simple mechanical arrangement, the 
electronic circuitry and batteries are made unnecessary, 
which made it possible to reduce the component parts in 
number and to reduce the manufacturing time and processes. 
With the reduction in the manufacturing costs, it is made 
possible to provide the position pointing devices at low 
cost. 

[0042] Also, according to the present- invention, since 
the position pointing device is constructed only by me- 
chanical components, the device is not influenced by any 
electric causes such as electromagnetic waves and noises. 
Thus, the device may be positively utilized in the field 
of plasma display. 



